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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, filed 7/30/12007, with respect to the rejection(s) of 
claim(s) 1-21 under 35 USC §103 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. The rejections of Claims 1-21 have been 
withdrawn and moot in view of the new groups of rejection. This Office Action is Non- 
Final and meant to replace the Non-Final Office Action (mailed May 1 1 , 2007). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaily disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuroda et al. (US 6512543) in view of Weale et al. (US 7286174). 

Regarding Claim 1 , Kuroda teaches a circuit for a pixel site in an imaging array 
(Fig. 1 shows a circuit for a pixel, reference number 32, in an imaging array), 
comprising: a pixel to convert incident light to an electrical signal {Fig. 1, the pixel 32 
includes a photodiode, reference number 33)\ a row line to read out a voltage from said 
pixel (reference number 49 is a row line)] a row line transistor (reference number 59 is 
a row reset transistor which resets the charges in the photoelectric sections in a row as 
taught in Col 7 Lines 6-17), operatively connected between one end of said row line and <■ 
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taught in Col 7 Lines 6-17), operatively connected between one end of said row line and 
a predetermined voltage {reference number 59 is connected between 49, the row line, 
and 58, a voltage supply which supplies a predetermined voltage according to the reset 
method to be described below), to reset a voltage associated with said row line (Co/ 7 
Lines12-16); and a reset voltage generator, operatively connected to said row line 
transistor, to generate reset pulses {reference number 58, reset voltage input portion 
which supplies voltage, Col 8 Lines 28-32). Kuroda teaches this circuitry and further 
teaches reset by row, however Kuroda dose not focus on optimizing the reset function 
and does not further teach a method of reset. Since Kuroda simply teaches the pixel is 
reset, one of ordinary skill in the art would be left with the choice of hard reset, soft 
reset, or combinations thereof. In order to optimize the reset function using this row 
connected circuitry, one of ordinary skill would look to prior art to determine which 
method of reset would produce best results. 

Weale teaches a way to optimize the reset method in order to reduce noise and 
image lag while producing the best quality. Col 12 Lines 13-25 teaches that the pixel is 
reset before integration, then integration is performed, then the photo site is reset again. 
Weale teaches this reset method in more detail and it is a known method to eliminate 
image lag and fat zero noise. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Kuroda to enhance quality by reducing image noise 
and image lag by resetting by the method taught above. Weale teaches the preferred 
reset method, but it can be applied to the circuitry taught by Kuroda which generates a 
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reset pulse to an entire row. It would be obvious to modify Kuroda by generating a reset 
pulse to an entire row before integration and after integration to both obtain the benefits 
of being able to control all pixels in a row simultaneously and also to reduce image lag 
by resetting after integration which leave the photo detector at a potential equal to the 
first voltage minus threshold voltage regardless of charge remaining from a previous 
integration, thus eliminating image lag. 

Regarding Claim 2, Kuroda teaches the circuit as claimed in claim 1 , wherein 
said pixel comprising: a light-detecting element to convert incident light to a 
photocurrent (Fig. 1 reference number 33); a reset transistor (reference number 60), 
operatively connected to said light-detecting element, to reset a voltage associated 
with said light-detecting element (Col 7 Lines 12-16); and a pixel reset voltage 
generator, operatively connected to a non-gate terminal of said reset transistor, to 
generate a reset voltage (Fig. 1 and Col 7 Lines 6-18). The paragraph regarding 
Claim 1 addresses the limitation of generating a first pixel reset voltage and a second 
reset voltage after generating first voltage. 

Regarding Claim 3, Kuroda in view of Weale teach the circuit as claimed in claim 
1 , and Weale further teaches the first reset before the start of integration is done in 
order to provide a known starting point (Col 12 Lines 6-8). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to set the known starting 
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point to ground so a voltage does not have to be generated as a known starting point, 
thus saving power. 

Regarding Claim 4, Kuroda teaches the circuit as claimed in claim 2, wherein 
said pixel further comprising: a transistor {Fig. 1 reference number 34)\ said transistor 
having a gate thereof operatively connected to said light-detecting element (see Fig. 7); 
said transistor having a non-gate terminal thereof operatively connected to said pixel 
reset voltage generator {non-gate of reference number 34 is connected to 58, which 
provides voltage pulses to reset the row). 

Regarding Claim 5, Kuroda teaches the circuit as claimed in claim 2, wherein 
said pixel further comprising: a transistor; said transistor having a gate thereof 
operatively connected to said light-detecting element (as addressed with Claim 4)\ 
said transistor having a non-gate terminal thereof operatively connected to a voltage 
source {the non-gate terminal closer to the top of the drawing is connected to Vdd). 

Regarding Claim 6, Kuroda in view of Weale teach the circuit as claimed in claim 
2, and Weale further teaches the first pixel reset voltage has a value to drive said reset 
transistor to operate in a triode region {Col 12 Lines 40-45 teaches the first voltage 
level is desired for the photo detector at a beginning of the integration cycle in order to 
hard reset the photo site). Paragraph 40 of the instant application defines the triode 
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region as a triode region of operation for hard reset. It would have been obvious to 
combine the teaching of Weale with that of Kuroda for the same rationale as with claim 

Regarding Claim 7, Kuroda teaches pixel circuitry using a row line, which resets 
all pixels in a row since they are connected in that way as seen in Fig. 1 . Kuroda 
teaches a reset pulse, (Fig. 2 reference number 71) and simply teaches a single pulse 
and does not focus on optimizing reset method. Therefore one of ordinary skill in the 
art would look to prior art to determine the best combination of resetting of the pixel to 
optimize quality. 

Weale teaches a method for measuring a pixel voltage comprising: (a) hard 
resetting the row line voltage to a first predetermined voltage; (b) soft resetting the 
row line voltage to a first pixel voltage; (c) hard resetting the row line voltage to a 
second predetermined voltage; (d) soft resetting the row line voltage to a second pixel 
voltage {Col 12 Lines 13-25); and (e) determining a difference between the first and 
second pixel voltages, the difference being the measured pixel voltage (Col 13 Lines 
22-27 teaches that a signal level is sampled then the pixel is reset for a second time 
and sampled again and the difference between these two samples, having been reset 
in between, is the output signal). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teaching of Kuroda with that of Weale to realize an imaging 
array that can be reset by rows, and the method of reset is such a method to reduce 
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image lag and image noise by hard resetting before soft resetting and measuring the 
voltage twice to obtain a difference as the output signal to optimize quality. 

Regarding Claim 8, Kuroda in view of Weal teaches the method as claimed in 
claim 7, and Weale further teaches hard reset is performed to provide a known starting 
point. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to set the known starting point to the same level both times to ensure 
consistency of the known starting point. 

Claim 9-11 is rejected similarly to Claim 3. 

Regarding Claim 12, Kuroda in view of Weale teach the method as claimed in 
claim 7, and Weale further teaches the first pixel voltage is a pixel reset voltage and 
the second pixel voltage is a pixel integrated voltage (Col 12 Lines 13-25 teaches that 
the first set of resets occurs to reset the photo site before integration and is therefore 
the reset voltage, and the second set of resets occurs after integration and is therefore 
the integrated voltage). It would have been obvious to combine the teachings of Weale 
for the reasons set forth with Claim 7. 

Regarding Claim 13, Kuroda in view of Weale teach the method as claimed in 
claim 7, but does not specifically teach the second pixel voltage is a pixel reset voltage 
and the first pixel voltage is a pixel integrated voltage. However, Weale teaches a 
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reset voltage and then an integration voltage (Col 12) and it would have been obvious 
to one of ordinary skill in the art at the time of the invention to measure the integration 
voltage and the next period's reset voltage to also obtain the difference between the 
two as an output signal because this order is dependent on how the circuit most 
optimally reads out the signals and would produce the same effective result as reading 
the reset first and the integrated voltage second. 

Regarding Claim 14, Kuroda in view of Weale teach the method as claimed in 
claim 7, Weale further teaches (f) generating a hard reset of a voltage associated with 
a light-detecting element of the pixel to reset the voltage associated with the light- 
detecting element; and (g) generating a soft reset of the voltage associated with the 
light-detecting element, after generating the hard reset, to reset the voltage associated 
with the light-detecting element (Co/ 12 Lines 13-25 teaches generating a hard then 
soft reset to reset the photodiode). It would have been obvious to combine for the 
same rationale as with Claim 7. 

Regarding Claim 15, Kuroda teaches a pixel circuit in an imaging array with 
pixels of a row connected by a row line, (Fig. 1 reference number 49) and pixels of a 
column connected by a column line (reference number 43). Kuroda teaches simply a 
reset pulse by the reset voltage generator which sends a reset pulse to the row line 
through the row line transistor, 59. One of ordinary skill in the art would be left with the 
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choice of hard, soft reset and combinations to most optimize the procedure one would 
look to prior art for known methods to apply to the circuitry of Kuroda. 

Weale teaches a method for measuring a pixel voltage by resetting a first 
predetermined voltage level, then another reset to a pixel voltage level, and capturing a 
voltage, then to repeat the procedure and determine the difference as the output 
voltage {Col 12 Lines 12-25 and Col 13 Lines22-26). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teaching of Kuroda by applying the concept of resetting taught 
by Weale in order to optimize quality by reducing image lag and image noise by the 
method of Weale. To apply Weale to Kuroda, setting the first predetermined voltage 
would require turning on the row line transistor because this transistor sets the reset 
voltage for all the pixels in the corresponding row. In order to apply the next part 
taught by Weale to get the voltage level to the pixel voltage level, in a row connected 
circuitry, the row line transistor would turn off after the first predetermined voltage is set 
and the column select transistors {for example Kuroda Fig. 1 reference number 53) 
would turn on to bring the row line voltage to the pixel voltage level. To apply Weale to 
Kuroda, this would occur twice with the voltage measured after each set of reset and 
the difference taken to realize the output voltage. It would be obvious to apply Weale 
to Kuroda because the reset method of Weale uses the first and second predetermined 
voltage resets to eliminate lag and pixel to pixel variations in the reset level, while the 
soft resets fully depletes the photodiode of charge to eliminate kTC noise generated by 
the hard reset. This reset method taught by Weale would have been realize to one of 
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ordinary skill in the art to optimize the benefits of both hard and soft reset to provide the 
best quality in the image sensor. 



Claims 16-21 are rejected similarly to Claims 8-1 3. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Nakamura et al. (US 2004/0201550) teaches an image sensor with 
photoreceptors arranged in a pixel array with column lines and read out circuitry on the 
column lines. 

Mendis et al. (US 6958776) teaches an apparatus for reducing image lag in 
CMOS active pixel sensors at low light levels by controlling the reset level. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy Hsu whose telephone number is 571-270-3012. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on 571-272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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